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Aviation Administration examine the research on ROI analysis techniques 

associated with training interventions.

T
he benefits of fatigue coun-

termeasure training can out-

weigh the costs. The Federal 

Aviation Administration (FAA) demon-

strates the value and impact of a fatigue 

countermeasure training intervention 

using a return on investment (ROI) cal-

culator for safety interventions. A large, 

geographically dispersed aircraft mainte-

nance organization implemented fatigue 

countermeasure training and used the 

calculator to assess expected safety and 

financial returns. Using the calculator, 

the company conservatively calculated 

an estimated annual return of more than 

300% on a 205 thousand dollar invest-

ment. This real world example is pre-
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 Professional Safety recently made a 

compelling argument that safety inter-

ventions are an investment that improves 

the bottom line (Huang et al., 2009). 

International attention to safety manage-

ment systems (SMS) places an increased 

emphasis on data driven decision mak-

ing. The focus on data extends beyond 

identifying and eliminating hazards that 

create risk to measuring the influence of 

methods on risk reduction. That’s where 

ROI comes into the picture.

ROI Calculator 

The ROI calculator, developed in coop-

eration with Booze, Allen, Hamilton 

Consulting, is available at www.mxfa-

tigue.com. The software is comprised of 

a sophisticated set of connected Excel 

spreadsheets. The ROI calculation is 

based on a straightforward math for-

mula that subtracts the total cost from 

the net return (expected benefit times 

the probability of success) and divides 

that number by the total cost (see fig-

ure 1). The calculation can only be as 

accurate as the data you input. The user 

must commit a reasonable amount of 

effort upfront to establish the expected 

net investment (cost) and the expected 

net return (benefit).

Real World Example

Aircraft damage, maintenance delay, 

customer returns, worker injuries, and 

more have an impact on the annual earn-

ings of any large maintenance organi-

zation. The costs of such errors should 

not be considered as “the cost of doing 

business” rather they are the cost of not 

doing business as well as possible. These 

incidents are indicators of organizational 

safety and potential predictors of avia-

tion accidents. 

Fig. 1: A screenshot of the ROI Calculator 

Navigation Panel showing the basic formula.
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sented to show the potential financial 

and safety returns of training.

ROI Revisited

CAT published an article on Return-on-CAT

Investment (ROI) six years ago (John-

son, CAT 4/2006). Although the topic, CAT 4/2006CAT 4/2006

author, requirement, and math remain 

the same as 2006, important changes 

have occurred. There is a revived interest 

in quantifying the value of training and 

in selecting training and safety interven-

tions that meet specific organizational 

needs. There is a stark realization in the 

industry that every part of the organiza-

tion must show the value added to safety 

and to the bottom line. 
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In this real world example, a large 

maintenance organization acknowl-

edged human fatigue as a safety risk in 

their organization. The company began 

collecting data on the contribution of 

fatigue to company incidents and acci-

dents. They used the FAA’s objective 

fatigue questions to identify when fatigue 

was a possible contributor and instituted 

scheduling limits in 2009. In 2011, they 

instituted fatigue countermeasure train-

ing as a safety intervention for all of their 

maintenance technicians and manage-

ment. The training was implemented 

from January 2011 to January 2012.

The training was developed by the 

FAA-Industry Maintenance Fatigue 

Workgroup. It was comprised of about 

90 minutes of interactive training and 

testing, along with the video entitled 

“Grounded” (available for free at www.

mxfatigue.com). The computer based 

training was delivered, with minimal 

logistics, at multiple locations across 

the company. They achieved substantial 

savings since the training was devel-

oped by the FAA and made available on-

demand at no cost. 

The remainder of this paper demon-

strates the ROI calculations, using the 

FAA’s calculator. 

Estimated Investments for 

Fatigue Training

Figure 2 shows the company’s person-

nel cost estimates for implementing the 

training.  There is an additional section 

of the spreadsheet, not shown in the fig-

ure, for non-labor costs like hardware, 

facilities and supplies, and other such 

expenses. To identify these costs, the 

company answered a series of ques-

tions, not included in the calculator that 

can help the user collect the necessary 

data. Table 1 shows a simple list of ques-

tions that helps first-time users complete 

the investment form. Of course, you 

may have other expenses so don’t stop 

with these questions if your investment 

requires more detail. 

For this company, the responses to 

the Table 1 questions determined that 

the investment costs were limited to per-

sonnel time. Personnel expense was lim-

ited to the time of the trainees and some 

of the management and administra-

tive support. The employees completed 

the training via the FAASAFETY.gov 

website. Company training personnel 

logged completions for corporate track-

ing. Nearly half (40%) of the employees 

completed the training away from the 

worksite so there were no lost produc-

tion costs. Others (60%) trained instead 

of working so cost was associated with 

their unavailability. As previously men-

tioned there was no cost to the company 

to develop the training.

Table 1: Example questions to deter-

mine costs associated with safety inter-

vention.

1. How many personnel were trained?

2. How long was the training in hours?

3. What is the average hourly rate for 

mechanics? Is one average good enough?

4. Who else was trained, for how long, 

and at what price?

5. Is it appropriate to use the salary, 

without benefits?

6. If we have to use a multiplier for ben-

efits how much?

7. Were there missed opportunity costs 

during training time?

8. Are management and clerical support 

a sunk cost or do their hours need to be 

counted?

9. If not sunk cost, how many hours and 

at what rate?

10. Did you have to buy special hardware?

11. How do you want to amortize the 

hardware costs?

12. Special costs for training facilities?

13. Over how many quarters did the 

training occur? What % of training was 

delivered in each quarter for up to 6 

quarters? 

Data on investments and returns do 

not show the cash flow, or the timeline 

for financial and safety returns. The next 

steps in the tool require you to assign esti-

mated spending and return rates by quar-

ter. These data are not presented here.

Estimated Return for Fatigue 

Countermeasure Training

To estimate the return or benefit of the 

training, the company answered a series 

of questions regarding financial and 

safety returns (see Table 2). 

Figure 2: Cost estimates for training

Figure 3: Estimated returns for training
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Table 2: Example questions to deter-

mine benefits associated with safety 

intervention.

1. What safety incidents will be influ-

enced by this intervention? 

2. How many safety incidents are there 

currently?

3. How many safety incidents do you 

expect the intervention will resolve?

4. What key performance indicators will 

be influenced by this intervention? 

5. For the selected performance indica-

tors, what is the current performance 

level?

6. For the selected performance indica-

tors, what will be the targeted change? 

7. How much will personnel efficiency be 

improved?

8. What are the metrics you will use 

to measure these changes (e.g., air-

craft damage, rework, delivery delay, 

employee injuries, lost time job injuries)

9. What are the costs associated with 

each metric you selected?

The company expected to see a 

reduction in aircraft damage and OSHA 

reportable injuries based on 2010 per-

formance (see Figure 3). From the start, 

the company believed the training could 

target 10% of the predicted aircraft dam-

age events (10% of 89 events in 2011, at 

an average cost of $105K) and 10% of the 

predicted on-the-job injuries (10% of 189 

OSHA reportable injuries in 2011, at an 

average cost of $6307).

Probability that you can 

Achieve the Benefit

Best predictions of expected costs and 

returns are rough estimates and likely 

not 100% accurate. Since most ROI is 

done before the fact, the likelihood (prob-

ability) of success is part of the calcula-

tion. The probability of success used in 

the formula to compute Net Return, is 

Figure 4: Screen showing calculation of probability of success

Figure 5: Safety improvements equal financial returns
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a function of prior experience, the level 

of corporate support, the availability of 

resources, and the amount of planning 

that is committed to the development of 

the safety intervention. 

Figure 4 shows a screen of 20 ques-

tions, rated using a 5 point likert scale 

that assigns a probability of success. The 

software automatically assigns a +/-10% 

confidence level around the probability 

in the output. In this case, the company 

estimated that the probability of training 

successfully resolving the target safety 

and investment returns was 80%.

ROI Analysis

Figure 5 shows the ROI output chart 

in the project analysis summary. In 

this example, the ROI is extraordinar-

ily high. This is partially attributable to 

the extremely low training costs since 

the FAA fatigue countermeasure train-

ing was free. The ROI over six quarters 

is 312%. The original investment of per-

sonnel time is paid back within the first 

quarter.

The company also made a conserva-

tive estimate that adherence to the 

fatigue training could improve worker 

efficiency at a rate of 1 %. One percent 

of all hours worked in 2011 would mean 

a benefit of $900,000 in efficiency. This 

is not reflected in the ROI calculation 

because the return becomes so large it 

is almost unbelievable. When the invest-

ment is low and the benefits are high the 

ROI can be hard to believe.

Realized Performance 

Improvements from 2010 to 

2011

ROI calculations are not the end all. More 

importantly is a straight forward com-

parison of performance from one year 

to the next. In this company the cost of 

aircraft damages was reduced by nearly 

30% for 2011. That is $3,045,000 in sav-

ings. OSHA injuries were stable in 2011 

but the average cost of an incident was 

reduced by nearly 15%, saving $183,534. 

These performance improvements were 

achieved by a variety of programs, 

including the fatigue countermeasure 

training.

Bottom Line 

Naysayers may say that ROI has too 

much focus on money and not enough 

on safety. Whichever way you look at 

it, money and safety are inseparably 

linked. While return-on investment is a 

financial concept, the financial return 

is largely driven by the safety returns. 

Safety interventions can and do make 

a difference but it will take executive 

attention and ROI calculations like the 

example provided here to make these 

interventions a priority. Safety interven-

tions like the fatigue countermeasure 

training can be the gateway to a com-

petitive advantage instead of the first 

thing that gets cut when money gets 

tight. 

Although the FAA ROI Calculator 

provides stepwise instructions and guid-

ance, the software cannot check the 

quality of your input. The hard work is up 

to you.

The FAA maintains the fatigue coun-

termeasure training and ROI calculator 

at www.mxfatigue.com on-demand at 

no charge. cat
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